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DETECTION OF MEAN AND VARIANCE JUMP AND NORMALIZATION OF
OUTLIER IN HYDROLOGICAL TIME SERIES

1 2 3
Kimiteru SADO, Takashi NAKAO and Ichiro SUGIYAMA

1 090-8507 165
2 () 090-8507 165
3 () 090-8507 165

A non-stationary time series is composed of the trend and some jumps by the change of a mean value and a
variance. There is no study example which has dealt with the power of test for a jump of variance in a hydrological
time series.

In this paper, the Monte Carlo simulations are applied to compare the power of the statistical tests: Student’s
t test, F test, Mann-Whitney test and bootstrap test to assess the significance of jumps to affect the mean value and the
variance of a time series with Normal , Logarithm Normal and General Extreme Value distributions. And also, the
outliers in the annual maximum daily rainfall (MDR) and annual maximum non-rainfall days (NRD) data of each 22
meteorological observatories in Hokkaido are detected at Tomakomai and Hiroo for MDR data, and at Esashi for
NRD data, respectively. Then the normalized conditions to change these three outliers into normal values are
introduced by using a numerical simulation.

Key Words : Jump detection, power of test, Sudent’ st test, F test, Mann-Whitney test, bootstrap
test , normalization of outlier
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